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DISEASE STAGING 
 

DISEASE STAGING CLINICAL CRITERIA   
A disease can be effectively treated only when I as a doctor 
understand its causes in that particular patient, its site of origin, 
the internal havoc it creates, and the course which the process is 
likely to take whether treated or not.  With that knowledge, I 
can make a diagnosis, prescribe a program of treatment, and 
predict an outcome.1 

Where? Why? How serious?  These are the basic questions that a clinician must 
attempt to answer when a patient presents with a medical problem. The same 
questions must be answered to make appropriate comparisons in studies of 
outcomes, quality, or costs of care.  The "where" is the specific organ or system 
of the body; the "why" is the etiology of the problem; and the "how serious" is the 
pathophysiologic changes that have occurred and the ranking of the disease’s 
complications. 

Physicians use information from a patient's history, physical examination, 
laboratory findings, and other diagnostic tests to answer these questions in order 
to diagnose a disease, to estimate the patient's prognosis, and to prescribe 
appropriate treatment. Ideally, answers should be available before therapeutic 
intervention.  Even in those cases when definitive answers may not be available 
and treatment must be given, it should be based on the presumptive answers to 
these questions. 

Disease Staging is a classification system that uses diagnostic findings to 
produce clusters of patients who require similar treatment and have similar 
expected outcomes.  It can serve as the basis for clustering of clinically 
homogeneous patients to assess quality of care, analyze clinical outcomes, 
review utilization of resources, assess efficacy of alternative treatments, and 
assign credentials for hospital privileges. 

Ideally, a diagnostic label should have explicit data about the location of the 
health problem, the cause of the problem, and the severity of the problem.  The 
majority of diagnostic labels identify the site of the disease (e.g., appendicitis, 
cholecystitis, diverticulitis, and peptic ulcer). Some provide information about the 
system involved and cause of the problem (e.g., pneumococcal pneumonia and 
urinary tract infection caused by E. coli).  Other diagnostic labels are 
manifestations of problems (e.g., hypertension and anemia).  A few, because of 
the body system involved, also convey a degree of severity (e.g., myocardial 
infarction or bacterial meningitis).  And some may even be distinguished by the 
time of onset (e.g., congenital toxoplasmosis). 

Only in the discipline of cancer has the medical profession developed a 
diagnostic classification that includes severity based on the understanding of the 
need to measure the efficacy of various treatments for similar clusters of patients.  
Now that society is challenging the medical profession to document quality of 
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care in a more objective manner, similar measurement instruments are needed 
for all medical problems. 

DISEASE STAGING CRITERIA  
The Disease Staging criteria define levels of biological severity for specific 
medical diseases, where severity is defined as the risk of organ failure or death.  
The classification is based on the severity of the pathophysiologic manifestations 
of the disease: 

Stage 1 A disease with no complications 

Stage 2 The disease has local complications 

Stage 3 The disease involves multiple sites, or has systemic 
complications 

Stage 4 Death 
 

Subdivisions of these stage levels have been defined to allow more precise 
classification.  The challenge is to include enough detail to allow for a rich 
description of each disease and yet not be so overwhelmingly complete that the 
staging is cumbersome.  

In the definition of the Staging criteria, most of the diseases begin at Stage 1 and 
continue through Stage 4. There are several exceptions to this rule.  Some self-
limiting diseases, such as cataracts, do not include a Stage 3 or 4.  Other criteria 
begin at either Stage 2 or 3 since they are often complications of other diseases 
(e.g., bacterial meningitis, which can be a complication of sinusitis, otitis media, 
or bacterial pneumonia).  Stage 0 has also been included in the classification of 
diseases for patients with a history of a significant predisposing risk factor for the 
disease, but for whom there is currently no pathology (e.g., history of carcinoma 
or a newborn baby born to a mother suspected of having an infection at the time 
of delivery).  

The Stage levels are ordinal in nature for each medical problem.  Stage 1 of one 
disease may have different implications for resource use, treatment, and 
prognosis than a similar stage of another disease. For example, hyperglycemia 
(Stage 1 diabetes mellitus) is different than positive serological evidence of AIDS 
(Stage 1). Even when major pathophysiologic damage exists such as coma, 
which in all diseases is a Stage 3 complication, the prognosis may be different for 
each disease since for some there is treatment which may reverse the 
complication.  Treatment, whether medical or surgical, has not, however, been 
introduced into the staging classification; staging is driven by the natural history 
of the disease.  Nor has quality of life been taken into consideration in Disease 
Staging.  Controlling for other factors (e.g., choice of treatment, age, and 
presence of co-morbid disease), risk of death is a function of etiology and stage 
of disease.   While this risk generally increases with each higher Stage level, it 
may vary dramatically by Stage from one disease to another.   

It is important to distinguish the etiology of a disease whenever possible.  For 
example, "pneumonia" does not specify etiology.  Designating that the 
pneumonia was bacterial in origin would be an improvement, (e.g., "bacterial 
pneumonia"), but optimally a physician should document the specific bacteria 
causing the pneumonia (e.g., pneumococcal pneumonia). 
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Health problems, such as congestive heart failure, and laboratory findings, such 
as anemia, that may result from a variety of causes, are not diagnoses.  When 
such problems are recorded as the only evidence and stated as the patient's 
"diagnosis," the implication is that the physician did not know, or did not 
document, the disease process that produced the problem.  Unfortunately, many 
users of medical information fail to distinguish between non-specific health 
problems (e.g., symptoms and laboratory findings) and diagnoses of specific 
diseases.  As a result, patients may be inappropriately classified for the purposes 
of reimbursement, for the analysis of resource utilization, and for the assessment 
of quality of care. 

For each Staging criteria set included in this volume, the most likely etiology is 
specified.  Some diseases may have multiple etiologies (e.g., bacterial 
pneumonia).  While the Staging classification is essentially the same for 
pneumonia due to Pneumococcus as it is for that due to Staphylococcus or 
Pseudomonas, each type of bacterial pneumonia should be analyzed separately 
when evaluating quality of care, clinical trials, and utilization of resources 
because of the varying prognosis associated with each. 

There are a number of complications (for example, sepsis and congestive heart 
failure) that may result from many diseases.  Generally, these complications 
have been assigned the same integer stage level across the different diseases, 
although not necessarily the same substage level.  Different integer stage levels 
have been used when the complication may indicate different levels of severity 
depending upon the underlying disease.  For example, pneumonia is classified 
as a Stage 2 complication when it occurs secondary to other problems.  There 
are a few diseases, such as botulism, where aspiration pneumonia or bacterial 
pneumonia is a reflection of the systemic nature of the problem rather than just 
the involvement of the respiratory system.  For these diseases, pneumonia is 
classified as a Stage 3 complication. 

DIAGNOSTIC FINDINGS 
In addition to the stages of the disease, each criteria set includes a specification 
of “diagnostic findings” that can be used to validate the presence of the disease 
and stage level.  The diagnostic findings include physical findings, radiological 
and laboratory results, and pathological and operative reports.2   

The present edition has addressed the validation issue more comprehensively 
than previous editions.  Only the information that specifically documents a 
complication is included, with the understanding that physicians should first 
gather data from the history and physical examination to state a hypothesis 
(presumptive diagnosis) and use the laboratory judiciously to validate the 
diagnosis.  Which laboratory data are collected will depend on available facilities 
and cost-benefits for the patients.  For some diagnoses, both the patient and 
physician can accept uncertainty.  However, if major treatment decisions are to 
be made, validation using objective data is essential.  For instance, patients 
should not be treated for cancer on a presumptive diagnosis.   

For some diagnostic testing (e.g., the use of the glucose tolerance test or fasting 
blood sugar for the diagnosis of diabetes mellitus), criteria have been 
recommended that are accepted by the medical community.  Many laboratory 
tests, however, do not have nationally accepted values to delineate normal and 
abnormal results.  In these situations, laboratory results have been defined as 
abnormal when they exceed three standard deviations from the mean value.3, 4 

 - 6 - 



In summary, the physician’s clinical judgment based on the history and physical 
examination should be used along with laboratory data to confirm or rule out the 
presence of a particular problem.  In addition, laboratory values may need to be 
adjusted based on the calibration of the laboratory performing the test. 

APPLICATIONS OF DISEASE STAGING 
Disease Staging is a valuable tool in many clinical, research, management, and 
educational studies.  Examples of how Disease Staging has been used to 
classify patients for a number of applications are highlighted below. 

TIMING OF HOSPITALIZATION 5-8 
Disease Staging may be used to document potential quality of care problems in 
ambulatory settings by providing data relating to patients’ severity of illness at the 
time of hospitalization.  Patients admitted to the hospital with advanced stages of 
illness represent possible failures of outpatient care.  For example, an admission 
for cellulitis secondary to diabetes mellitus might have been preventable if the 
disease progression could have been averted with appropriate outpatient care.  

For some diseases, such as appendicitis, hospitalization is clearly appropriate at 
the earliest stage of the disease.  Other diseases, such as essential 
hypertension, rarely require hospitalization at the early stages; hospitalization is 
only required if the disease progresses to more advanced stages. 

Because admitting patients to an acute care hospital involves incurring significant 
cost and potential risk, patients should be admitted to the hospital only if the 
expected benefits outweigh the costs and risks of the admission.  Questions to 
address include:  

Is inpatient diagnostic testing required?  Do the symptoms suggest a serious 
illness which, if confirmed, may require immediate treatment? Does the patient 
require treatment that is most appropriately provided as an inpatient?  Does the 
patient require the types of monitoring and nursing care available only in an 
acute care hospital? 

Classification of severity of illness at the time of hospitalization is important for 
analysis of both inpatient and outpatient care.  Comparisons of inpatient care 
outcomes can be accomplished only if one adjusts for patient risk at time of 
admission.   

For patients admitted at earlier stages of illness, one may question whether an 
acceptable level of care could have been provided in an outpatient setting.  A 
number of factors could make such an earlier stage admission appropriate.  For 
example, a patient with acute symptoms (e.g., chest pain), but without a 
confirmed diagnosis, may be appropriately admitted to the hospital until a 
diagnosis and a decision can be made as to whether further inpatient care is 
necessary.  A patient may have other co-morbid conditions (for example, poorly 
controlled diabetes mellitus) that make the admission advisable, or a patient may 
choose to undergo an elective surgical procedure that must be performed as an 
inpatient.  A patient with osteoarthritis of the hip who decides to have a total hip 
replacement would clearly require hospitalization. 

For patients hospitalized at more advanced stages, the issue is whether the 
patient has complications that could have been preventable with earlier inpatient 
care.  For example, a patient admitted with acute cholecystitis and gangrene of 
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the gallbladder has a serious complication that may have been prevented with 
earlier hospitalization and treatment.   

Timeliness of admission is, in part, a function of whether hospitalization is the 
first or subsequent admission for a particular complication of episode of care.  
For example, a first admission at advanced-stage cancer should raise questions 
about whether earlier detection was feasible.  Subsequent scheduled admissions 
for the same patient to undergo chemotherapy would not, of course, raise the 
same question.   

It is important to differentiate the concept of a timely admission from a 
preventable admission.  For example, an admission at Stage 1 appendicitis is 
timely and, given current medical knowledge, not preventable.  Such an 
admission does not raise issues of appropriateness of care.  On the other hand, 
while an admission for Stage 2.5 diabetes mellitus and cellulitis is also timely, it 
may have been a preventable admission if the disease progression could have 
been averted with appropriate outpatient care. 

CASE-MIX CLASSIFICATION FOR ANALYSIS OF RESOURCE UTILIZATION 
AND REIMBURSEMENT 9-19  
Disease Staging should be an integral part of systems designed to analyze 
resource utilization. Differences in length of stay and cost may result from 
differences in patient populations treated, as well as from differences in 
efficiency. Etiology and stage of disease are directly related to the use of 
resources and must be considered in these types of analyses, whether the focus 
is at the level of an individual physician, a hospital product line, or an entire 
institution. 

In addition to the stage of the principal disease, other variables to be included in 
analysis of utilization include: presence of co-morbid, or co-existing, medical 
problems (e.g., presence of diabetes mellitus in a patient hospitalized for 
appendicitis – both the diabetes mellitus and appendicitis should be staged); 
reason for admission (e.g., for diagnostic purposes, therapeutic purposes, both 
diagnosis and therapy, chemotherapy, or observation); and the use of surgical 
procedures or special units (e.g., ICU, CCU), if such use is justified by the needs 
of the patient. 

Use of resources depends on the clinical status of the patient, the reason for 
admission, and whether the latter is the first or one of many re-admissions. For 
instance, a woman with Stage 3 cancer of the breast will consume more 
resources during the first hospitalization, when more diagnostic and therapeutic 
interventions will be used, than on her third hospitalization, when for the same 
problem she may likely receive only chemotherapy or radiation therapy. In 
addition, the social support needs of the patient should be considered, although 
this variable would have a greater impact on timing of hospitalization and length 
of stay than on the diagnostic or therapeutic intervention. 

By using Disease Staging, variations in resource use resulting from patient 
differences can be controlled, thereby allowing the manager or researcher to 
appropriately focus on the analysis of differences resulting from variation in 
physician and institutional practices. For similar reasons, reimbursement systems 
should be modified to account for differences in severity of illness. 
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QUALITY OF CARE ASSESSMENT 5, 20-30 
Whether the goal is assessment and improvement of the process of care or 
evaluation of clinical outcomes, there is a need for clinical specificity. The 
Centers for Medicare and Medicaid Services (CMS) and several statewide data 
organizations publish institution-specific, and in some cases physician-specific, 
information on outcome measures such as mortality.  Without appropriate ways 
to account for differences in the severity of the patient mix treated, the relevance 
of these types of analyses is questionable.  For example, analysis of data from 
the National Hospital Discharge Survey demonstrated a 5.6% mortality rate for 
patients hospitalized with Stage 1 bacterial pneumonia, 9.5% for those with 
Stage 2, and a 33.1% mortality rate for Stage 3.29  These estimates were further 
refined by considering the specific etiology (organism) of the pneumonia. 

As a part of a quality improvement program, these types of advanced-stage 
admissions should be reviewed to evaluate whether they resulted from physician-
related problems (e.g., delayed or incorrect diagnosis or treatment), patient-
related problems (e.g., failure to seek timely care or comply with prescribed 
treatment), system problems (e.g., lack of access to care), or were not 
preventable (e.g., resulting from rapid disease progression in a particular 
patient). 

Disease Staging can also be used as a direct measure of patient outcomes by 
studying changes in disease stage over time. For instance, severity at hospital 
admission can be compared with severity at discharge. Patient-based 
longitudinal data can be used in conjunction with Disease Staging to assess 
changes in severity of illness for defined populations and specific episodes of 
care. 

Another valuable use of Disease Staging is the evaluation of processes as well 
as outcomes of medical care.  A great deal of activity is currently being devoted 
to the development of clinical guidelines designed to reduce uncertainty and help 
guide the process of care.  One of the difficulties faced in guidelines development 
is that the appropriateness of a specific diagnostic test or prescribed treatment 
varies by stage of disease.  By defining stage-specific criteria, it is possible to 
improve the specificity of clinical guidelines and process review criteria and to 
make them more useful and acceptable to clinicians. 

CLINICAL TRIALS 29 
The primary objective of clinical trials is to test the efficacy of therapeutic 
interventions under highly controlled conditions. By using Disease Staging to 
help specify the study population, comparability of the treatment and control 
groups can be assessed. Staging allows the investigator to stratify patients more 
accurately, both for their principal diagnoses or problems and for any co-morbid 
conditions that they may have. Depending on the goals of the trial, it can be 
restricted to samples defined using specific stages of disease or designed to 
allow the assessment of efficacy across different levels of severity. 

PROFESSIONAL STAFFING AND FACILITY PLANNING IN HEALTH CARE 
INSTITUTIONS 9-11, 31

  
Severity of illness, as documented by Disease Staging, may be used to evaluate 
the appropriateness of current or planned staffing levels within hospitals or 
managed care institutions in relationship to patients' health care needs. Staging 
can provide severity-level data for specific patient groups that may justify 
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establishing or expanding special care units or securing special diagnostic 
equipment or other facilities. 

SPECIALTY BOARD CERTIFICATION AND CLINICAL PRIVILEGES 32-34   
A major responsibility of medical specialty boards is the development and 
administration of procedures and examinations for board certification and 
recertification.  Disease Staging has been used to classify the content of test 
items from the board certification/recertification examinations administered by the 
American Board of Family Practice32 and to analyze medical licensing 
examinations in Japan.33  Each item on the examination is classified by organ 
system, etiology, and stage of illness, along with other dimensions such as age 
group affected and whether the item focuses on diagnosis or management. 

Use of this type of classification enables the specialty board to assess the current 
mix of items and begin to develop a "blueprint" to guide development of future 
examinations.  For example, by using Disease Staging, one can refine the 
assessment of the physician's knowledge of diabetes mellitus management to 
assure that there is an appropriate mixture of items relevant to the early stages, 
as well as prevention and management of specific advanced-stage 
complications. 

Disease Staging can be used in the assignment of hospital clinical privileges.34  
Currently, the delineation of clinical privileges is primarily procedure-oriented, 
even in the medically-oriented specialties.  For example, a general internist may 
be credentialed to perform procedures such as arterial puncture, thoracentesis, 
and lumbar puncture.  However, the skills necessary to successfully perform an 
arterial puncture say very little about the physician's ability to diagnose or 
manage the complex patient with advanced-stage medical problems. 

Disease Staging can be used to delineate disease-specific privileges that more 
appropriately reflect the clinical challenges of patient management.  For example, 
a board certified general internist may have the appropriate education and 
experience to manage early stage diabetes mellitus, but not to manage a patient 
admitted for hyperosmolar coma.  Potentially, the volume and outcomes of 
stage-specific experience could also be monitored, as is increasingly done for 
surgical volume and outcomes, to reassess the privileges assignment. 

MEDICAL EDUCATION 35, 36, 37  
A significant part of both undergraduate and graduate medical education involves 
increasing levels of patient care responsibility as the experience of the 
student/physician increases.  Disease Staging can be used as a part of systems 
designed to document these clinical experiences.  For example, what is the mix 
of severity of illness of patients with diabetes mellitus seen by medical students?  
Does the student have adequate experience managing a patient with this 
disease to avoid, as well as in treating complications which may occur?  Does 
this vary depending on the site where the students perform their clerkship?  Is 
there significant variation from student to student? 

Similarly, Disease Staging concepts can be used to evaluate the content of the 
curriculum.  To what extent does the medical curriculum address Stage 1 illness 
and to what extent does it address Stage 3 illness?  To what extent is attention 
devoted to problems associated with particular body organ systems or to 
problems of a particular etiological nature? 
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Use of Disease Staging can also help the student and resident become more 
effective diagnosticians.  By understanding the evolution of a disease, the 
physician will use the laboratory more effectively and avoid delay in arriving at an 
accurate diagnosis. 
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DISEASE STAGING CODED STAGING CRITERIA 
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The medical criteria can be applied on a manual basis to medical records to 
analyze diseases of patients within an institution or within a selected disease 
category.  While this requires only a few minutes per patient, and may be 
acceptable for physicians in recording diagnoses on patient charts, it is too time-
consuming and costly for use in large-scale research projects and utilization 
reviews.  A computerized version of Disease Staging is required to facilitate 
analyses of large numbers of hospitalized patients. 

A team of medical records professionals is employed to translate each stage and 
substage definition into diagnostic codes.  Operationally, a procedure similar to 
that used for the medical (clinical) criteria is used for the coding process.  Each 
medical staging criteria set is coded independently and then reviewed by a 
clinical data specialist to resolve discrepancies.  When necessary, physician 
panel members are consulted to assist in making the final decision. 

Two types of problems are addressed in translating the medical criteria into 
coded criteria: the specificity in the coding systems themselves and the 
availability of certain data on a typical discharge abstract.  Code specificity can 
be a problem because coding systems do not always allow for the precision 
specified by the clinical criteria within substages.  For example, the medical 
criteria for external hernia classify “irreducible external hernia and intestinal 
obstruction” as Stage 2.01 and “strangulated external hernia” as Stage 2.02.  
However, it is not possible to differentiate between obstruction and strangulation 
in the ICD-9-CM coding system. 

This problem is resolved via a conservative strategy to understate stage of 
disease.  For example, a patient with the diagnostic codes of femoral or ventral 
hernia with obstruction is classified as Stage 2.01 since it is unknown whether 
the hernia resulted in obstruction or strangulation.  Of course, if this patient had 
other complications of an external hernia, such as septicemia, then the patient 
would be classified at the appropriate higher stage. 

Detailed refinements were also necessary when translating the criteria to ICD-9-
CM and ICD-10 diagnosis codes because of a lack of data (primarily physical 
findings, laboratory results and diagnostic imaging) in most discharge abstract 
data systems.  It is not possible to specify a stage (or substage) that is defined 
solely on laboratory results by use of discharge abstract data.  For example, the 
stages of aplastic anemia are defined in terms of hemoglobin levels, white blood 
cell counts, and platelet counts.  Again, the coded criteria will understate the 
severity of the disease if the supporting evidence is not represented by a unique 
diagnosis code. 

THE DISEASE STAGING SOFTWARE 
Once the Staging criteria are coded, a software package is developed for 
assigning disease categories and stages to the diagnosis codes found on 
medical record abstracts or hospital insurance claim records.   Every diagnosis 
code on the patient record is assigned a disease category and is staged.  The 
staging algorithms are designed to be exhaustive so that the input of patient 
diagnosis code data always results in at least one disease category being 
defined.  If additional diagnoses are included on the record, the patient may be 
assigned multiple disease categories.  

Once each diagnosis has been staged, a Principal Disease Category (PDXCAT) 
and a Principal Stage value are assigned.  There is only one PDXCAT for each 
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admission, and it is based on the principal diagnosis that appears on the 
inpatient record.  A secondary diagnosis may be a complication of the PDXCAT.  
For example, when diabetes mellitus is present as the principal diagnosis and 
both retinopathy and neuropathy are secondary diagnoses, the latter are 
considered manifestations or complications of diabetes and are used by the 
software logic in establishing the stage for diabetes.   

All the additional DXCATs that will appear on the record use secondary 
diagnoses to establish the DXCAT and are unrelated to the PDXCAT and to each 
other.  A secondary diagnosis and associated DXCAT will fall into one of the 
following categories: 

Unrelated Comorbidity - A secondary diagnosis that is not associated 
with the PDXCAT or other DXCATs is an unrelated comorbidity.   

Symptoms - In many cases, codes for symptoms appear in the patient 
record in addition to the codes for disease.  This type of combination is 
exemplified by a secondary diagnosis code for abdominal pain for which 
the principal diagnosis is appendicitis.   

PATIENT LEVEL SEVERITY METHODOLOGY 
Disease specificity has always been a key strength of Disease Staging.  
However, this characteristic also makes it difficult to quantify patient-level 
severity of illness especially if a patient has multiple diseases.  Disease Stages 
are expressed as ordinal levels that cannot simply be averaged across diseases 
to describe a patient's overall severity of illness.  Consequently, The MEDSTAT 
Group developed a number of patient level measures, or predictive scales, that 
combine the information about a patient's diseases and their severity and 
correlate this information with outcome measures.  

RESOURCE SCALES 
The MEDSTAT Group has developed separate predictive scales for hospital 
charges (resource demand) and length of stay (LOS).  The reason for this is that 
while charge and LOS are highly correlated, they do not correlate in a linear 
fashion.  While the shortening of length of stay has allowed many hospitals to 
lower their average charges, the decrease in length of stay does not correspond 
to a proportional decrease in charges.  Many studies have demonstrated that 
treatment intensity is usually highest early in the hospital stay.  Total charges 
therefore tend to decrease at a slower rate than the average LOS.  For example, 
for certain diseases, such as cancers, the cost of treatment may decrease with 
severity because of the futility of any further active intervention, while at the same 
time the mortality rate goes up for each stage and substage. 

To derive the various scales, The MEDSTAT Group conducts empirical analyses 
on a database containing approximately 15 million patient records.  The 
predictions were derived from multiple regression models.  An algorithm for 
combining multiple DXCATs to derive a single measure for the affect of 
comorbidities was developed and is applied.   

For the Charge and LOS scales, regressions are run for each DRG and DXCAT 
combination separately.  The independent variables consist of variables whose 
values tended to correlate with patient severity.  Such variables include the 
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patient's DXCAT and stage, age, sex, comorbid conditions, and whether the 
patient was an emergency admission.  

TOTAL RESOURCE DEMAND SCALE RDSCALE 
The Overall Resource Demand Scale (RDSCALE) is a measure of resource 
consumption scaled to average 100 across all patients (regardless of DRG) in 
the development database. That is, RDSCALE is a patient's predicted charge as 
a percent of the average of predicted charges taken over all cases in the 
development database.   

WITHIN DRG RESOURCE DEMAND SCALE - DRGSACLE 
The DRG Resource Demand Scale (DRGSCALE) is a within-DRG measure of 
resource consumption scaled to average 100 in each DRG. That is, DRGSCALE 
is a patient's predicted charges as a percent of the average of predicted charges 
taken over all cases in that DRG.  Thus, a DRGSCALE value of 120 indicates 
that a patient is expected to have a 20 percent greater average resource 
consumption than the average for patients in that DRG.  It is important to keep in 
mind that an individual patient's actual resource utilization will likely vary from 
predicted resource utilization.  As a result, DRGSCALE has greater precision as 
a predictor of average resource utilization for a group of patients than as a 
predictor for a single patient. 

LENGTH OF STAY SCALE - LOSSCALE 
The Length of Stay Scale (LOSSCALE) is an overall measure of likely length of 
stay scaled to average 100 across all patients, regardless of DRG, in the 
development database. Like RDSCALE, it represents a patient's predicted length 
of stay.  It is described as a percent of the average length of stay in the 
development database. 

LOS AND CHARGE LEVELS 
A great deal of interest surrounds the predicted scales for individual patients.  
However, the variation in the prediction at the patient level is extremely high and 
for this reason drawing any conclusions at this level is extremely difficult.  The 
reliability of the estimates improves as the predictions are aggregated into 
ranges.   

To meet the interests of those desiring patient level statistics, LOS and RD and 
DRG Levels were devised and are included in the software output.  The levels 
are explained in Table 3 below. 

 

Table 3 
Disease Staging Software  

Patient Level 
LOS, RD AND DRG Scale Definitions  

 
LEVEL PERCENTILES

+ > 95 

High 75 - 95 
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Medium 25 - 75 

Low 5 - 25 

- < 5 

 

MORTALITY SCALE 
The MEDSTAT Group’s mortality scale was produced from the same 
development database described above.  The first step in the process was 
accomplished by segregating surgical and medical DRGs.  This is necessary as 
surgical procedures are an important predictor of in-hospital mortality.  

The occurrence of an in-hospital death is an infrequent event.  As a result reliable 
regression models could not be developed for all DRGs and/or DXCATs.  As a 
result, the medical and surgical discharge groups were further divided on 
whether there were a sufficient number of discharges to run regressions.  The 
data and expected mortality rates were calculated within the classes described 
below: 

Class 1 - Medical Admissions – observed rates of death are calculated at 
the DXCAT and integer stage level where there were fewer than 300 
discharges for a DXCAT.  The observed death rates are used in the 
calculation of the mortality scale values for these DXCATs. 

Class 2 – Medical Admissions – Prediction models analogous to the LOS 
and Charge models is developed where there were 300 or more 
discharges for a DXCAT: 

Class 4 – Surgical Admissions – Observed rates are calculated at the 
DRG/DXCAT and integer stage level where there were fewer than 300 
discharges for a DXCAT and used in the calculation of the mortality. 

Class 5 – Surgical Admissions – Prediction models analogous to the 
LOS and Charge models are developed where there were 300 or more 
discharges for a DXCAT.   The form of the models described for Class 2 
were employed for this group of calculations with the difference being 
that the predictions were made at both the DRG and DXCAT level. 

The Mortality Scale is calculated by dividing the predicted mortality, 
obtained from one of the four classes described above, by the overall 
rate of in-hospital mortality from the development database times 100. 

MORTALITY LEVELS 
Mortality levels are output for patients using the ranges and designations 
described for the LOS and Charge Levels (see Table 3). (Expected mortality of = 
.001 is considered near zero and not included in the calculation of the levels.  
The vast majority of the discharges in this group are normal deliveries.) 

 - 16 - 



SELECTED DISEASE STAGING BIBLIOGRAPHY 
Adams, K., Houchens, R., Wright, G. and Robbins, J.:  “Predicting Hospital 
Choice for Rural Medicare Beneficiaries: The Role of Severity of Illness.”  HSR: 
Health Services Research. 1991, 26(5):583-612. 

Alemi, F., Rice, J. and Hankins, R.:  “Predicting In-Hospital Survival of 
Myocardial Infarction: A Comparative Study of Various Severity Measures.”  
Medical Care.  1990, 28(9):762-75. 

Angus, D., et.al.:  “The Effect of Managed Care on ICU Length of Stay--
Implications for Medicare.”  Journal of the American Medical Association.  
1996, 276(13):1075-1082. 

Arbitman, D.:  “Who’s a Cost-Inefficient Physician?  The Case for Disease 
Staging.”  Physician DRG Newsletter.  1985, 2(7). 

Barnard, C., Martel, G.D. and Scherubel, J.C.:  “DRG Refinement.” In: 
Stemming the Rising Costs of Medical Care: Answers and Antidotes, W.K. 
Kellogg Foundation, 1988. 

Barnes, C.A.:  “Disease Staging: A Clinically Oriented Dimension of Case Mix.”  
American Medical Record Association.  1985, 56:22-27. 

Baum, K., et.al.:  “Incorporating Severity-of-Illness Measures into Retrospective 
Claims-Based Cost-Effectiveness Analysis.”  Presented at:  American 
Association of Pharmaceutical Scientists.  November 20, 1991 

Berman, R.A., et.al.:  “Severity of Illness and the Teaching Hospital.”  Journal of 
Medical Education.  1986, 61(1):1-9. 

Calore, K.A. and Iezzoni, L.:  “Disease Staging and PMCs: Can They Improve 
DRGs?”  Medical Care.  1987, 25(8):724-35 

Charbonneau, C., Ostrowski, C., et.al.:  “Validity and Reliability Issues in 
Alternative Patient Classification Systems.”  Medical Care.  1988, 26(8):800-13. 

Christensen, B.:  “‘Staging’ Software Measures Severity of Patient’s Illness.”  
Hospitals.  May 1, 1984:45-46. 

Christian, C.L.E., M.D.:  “The Anatomy of Quality Assurance (What I Learned 
from Ten Thousand Doctors).”  Virgin Islands Medical Institute. 

Christoffersson, J.G., Conklin, J.E. and Gonnella, J.S.:  “The Impact of Severity 
of Illness on Hospital Costs.”  The DRG Monitor.  1988, 6(1). 

Christoffersson, J.G., Conklin, J.E. and Gonnella, J.S.:  “The Impact of Severity 
of Illness on Hospital Utilization and Outcomes.”  InfoPlus.  1991, Issue 1. 

Christoffersson, J. and Moynihan, C.:  “Can Systems Measure Quality?”  
Computers in Healthcare.  Apr 1988:24-28. 

Coffee, R.M., Goldfarb, M.G.:  “DRGs and Disease Staging for Reimbursing 
Medicare Patients.”  Medical Care.  1986, 24(9):814-29. 

Conklin, J.E.:  “DRG Refinement: A Study of Alternative Groupings within Six 
Sets of Adjacent DRG’s.”  Final Report under Subcontract No. 85-19 of HCFA 
Cooperative Agreement No. 18-C-98489/901 with the RAND Corporation, 1985. 

 - 17 - 



Conklin, J.E. and Houchens, R.L.:  “DRG Refinement Using Measures of 
Disease Severity.”  Report to HCFA under grant No. 18-C-98761/9-01S1, 1987. 

Conklin, J.E. and Houchens, R.L.:  “PPS Impact on Mortality Rates: Adjustments 
for Case-Mix Severity.”  Final Report, HCFA Contract No. 500-85-0015, 1987. 

Conklin, J.E., Houchens, R.L. and Eggers, P.:  “Use of Medical Outcomes for 
Program Monitoring.”  Presented at:  Annual Conference of the Association for 
Health Services Research.  June 1, 1988. 

Conklin, J.E., Lieberman, J.V., Barnes, C.A. and Louis, D.Z.:  “Disease Staging: 
Implications for Hospital Reimbursement and Management.”  Health Care 
Financing Review.  1984, (annual suppl.):13-22. 

Conklin, J.E., Louis, D.Z., Lieberman, J.V. and Heinberg, J.D.:  “DRG 
Refinement: A Feasibility Assessment Using Stage of Disease, Age, and 
Unrelated Comorbidity.”  Final Report to HCFA for Contract No. 100-82-0038, 
1984. 

Conklin, J.E., Louis, D.Z., Lieberman, J.V. and Heinberg, J.D.:  “Refinements to 
Diagnosis Related Groups Based on Severity of Illness and Age.”  Final Report, 
Contract No. HHS-100-82-0038, 1984. 

Conklin, J.E. and Wilson, R.L.:  “Choosing the Right Severity System.”  
Computers in Healthcare, Nov 1988. 

Crocchiolo, P., Lizioli, A.:  “Prolegomena to HIV Infection and Disease Staging 
Criteria” Letter.  AIDS.  1989, 3(8):547. 

Eggers, P.W., Conklin, J.E., Houchens, R.L.:  “Post-Admission Hospital 
Mortality: The Impact of Case Severity.”  Health Care Financing Administration, 
Dec 1989. 

Epstein, A.M., Stern, R.S., Weissman, J.S.:  “Do the Poor Cost More? A 
Multihospial Study of Patients’ Socioeconomic Status and Use of Hospital 
Resources.”  New England Journal of Medicine.  1990, 322:1122-28. 

Forthman, L.C.:  “Achieving Competitive Advantage through Information 
Management.”  Computers in Healthcare.  1990, 11:38-43. 

Freeman, E.J. and Dame, D.:  “Academic Medical Centers: Pricing to Compete.”  
Hospital Managed Care & Direct Contracting, Aspen Publishers, Inc.  2(12):4-6. 

Garg, M., Louis, D.Z., Gliebe, W., et al.:  “Evaluating Inpatient Costs: The 
Staging Mechanism.”  Medical Care.  1978, 16:191-201. 

Goldfarb, M.G. and Coffey, R.M.:  “Case-Mix Differences Between Teaching 
and Nonteaching Hospitals.”  Inquiry  1987, 24(1):68-84. 

Gonnella, J.S.:  “Patient Case Mix: Implications for Medical, Educational and 
Hospital Costs.”  Journal of Medical Education.  1981, 56:610-11. 

Gonnella, J.S., Ed.:  “Disease Staging: Clinical Criteria,” Fourth Edition.  Santa 
Barbara, CA.  The MEDSTAT Group, 1994. 

Gonnella, J.S., Cattani, J.A., Louis, D.Z., McCord, J.J. and Spirka, C.S.:  “Use of 
Outcome Measures in Ambulatory Care Evaluation.”  In: Ambulatory Medical 
Care Quality Assurance 1977.  [Eds.: G.A. Giebink, and N.H. White]  La Jolla 
Health Science Publications.  La Jolla, CA.  1977. 

 - 18 - 



Gonnella, J.S. and Goran, M.:  “Quality of Patient Care--A Measurement of 
Change: The Staging Concept.”  Medical Care.  1975, 13:467-73. 

Gonnella, J.S., Goran, M.J., Williamson, and Cotsonas, N.J.:  “Evaluation of 
Patient Care: An Approach.”  The Journal of the American Medical Association.  
1970, 214:2040-43. 

Gonnella, J.S., Hornbrook, M.C. and Louis, D.Z.:  “Staging of Disease: A Case-
Mix Measurement.”  Journal of the American Medical Association.  1984, 
251(5):637-44. 

Gonnella, J.S., Hornbrook, M.C. and Louis, D.Z.:  “Staging of Disease: A Case-
Mix Measurement.”  In: 3rd International Conference on System Science in 
Health Care Proceedings.  [Eds.: W.v.Eimeren, R. Engelbrecht, Ch.D. Plagle] 
Springer Veriag, Berlin Heidelberg, 1984:1090-95. 

Gonnella, J.S. and Louis, D.Z.:  “Disease Staging Classification System,” Letter 
to the Editor.  Medical Care.  1987, 25(4):360. 

Gonnella, J.S. and Louis, D.Z.:  “Evaluation of Ambulatory Care.”  Journal of 
Ambulatory Care Management.  1988, 11(3):68-83. 

Gonnella, J.S. and Louis, D.Z.:  “Severity of Illness in the Assessment of 
Quality: Disease Staging.”  In: Perspectives on Quality in American Health Care, 
[Ed.: E.F.X. Hughes]  McGraw-Hill Healthcare Information Center, Washington, 
DC.  1988:69-84. 

Gonnella, J.S., Louis, D.Z. and McCord, J.J.:  “The Staging Concept: An 
Approach to the Assessment of Outcome of Ambulatory Care.”  Medical Care.  
1976, 14:13-21. 

Gonnella, J.S., Louis, D.Z., Zeleznik, C. and Turner, B.J.:  “The Problem of Late 
Hospitalization: A Quality and Cost Issue.”  Academic Medicine.  1990, 
65(5):314-19. 

Gonnella, J.S., Louis, D.Z., McCord, J.J., et al.:  “Toward an Effective System of 
Ambulatory Health Care Evaluation.”  Quality Review Bulletin.  1977, 3:7. 

Gonnella, J.S. and Louis, D.Z.:  “La Valutazione della Qualità della Assistenza 
Sanitaria.”  Press DRG, Periodico Regionale.  1992, 3:3-10. 

Gonnella, J.S., Hojat, M., Erdmann, J.B. and Veloski, J.J., Eds.:  “What Have We 
Learned, and Where Do We Go From Here?”  In: Assessment Measures in 
Medical School, Residency, and Practice: The Connections.  New York, NY: 
Springer Publishing Company.  1993:155-73. 

Gonnella, J.S., Miller, L.A. and Smithline, H.:  “Identifying Patient Care 
Problems by Analyzing Critical Indicator Data.”  QRB/Quality Review Bulletin, 
1980. 

Gonnella, J.S. and Zeleznik, C.:  “Factors Involved in Comprehensive Patient 
Care Evaluation.”  Medical Care.  1974, 12:928-34. 

Gonnella, J.S. and Zeleznik, C.:  “Prospective Reimbursement Using the DRG 
Case Mix Classification System: A Medical Perspective.”  In: Symposium on 
Contemporary Issues in Health Care, Virginia Mason Medical Foundation.  
Seattle, WA.  1983. 

 - 19 - 



Goran, M.J., Williamson, J.W. and Gonnella, J.S.:  “The Validity of Patient 
Management Problems.”  Journal of Medical Education.  1973, 48:171-77. 

Gross, P.A., et.al.:  “Description of Case-Mix Adjusters by the Severity of Illness 
Working Group of the Society of Hospital Epidemiologiests of America.”  
Infection Control Hospital Epidemiology.  1988, 9(7):309-16. 

Hannan, E.L., et. al.:  “Investigation of the Relationship Between Volume and 
Mortality for Surgical Procedures Performed in New York State Hospitals.”  
Journal of the American Medical Association. 1989, 262(4)503-10.. 

Henry, J.B., Ed.:  Clinical Diagnosis and Management by Laboratory Methods, 
17th edition.  Philadelphia, PA: WB Saunders.  1984:54. 

Hornbrook, M.C.:  “Hospital Case Mix: Its Definition, Measurement and Use: 
Part 1.  The Conceptual Framework.”  Medical Care Review.  1982, 38:1-43. 

Hornbrook, M.C.:  “Hospital Case Mix: Its Definition, Measurement and Use.  
Part 2.  Review of Alternative Measures.”  Medical Care Review.  1982, 39:73-
123. 

Hornbrook, M.C.:  Project Overview, “Hospital Cost and Utilization Project 
Research Note 1.”  Dept. of Health and Human Services Publication (PHS), 
National Center for Health Services Research, Rockville, MD.  1983:83-3343. 

Houchens, R.L. and Briscoe, W.W.:  ”Within DRG Case Complexity Change, 
1991.”  Final Report, ProPAC Contract No. T-99382797.  February 5, 1993. 

Houchens, R.L. and Conklin, J.E.:  “Developing a Measure of Complexity of 
Illness Within DRGs.”  Final Report, ProPAC Contract No. T-47540316, Task 
Order #6, 1988. 

Houchens, R.L., Conklin, J.E. and Briscoe, W.W.:  “Measure of Complexity of 
Illness Within DRGs.”  Final Report, ProPAC Task Order #9.  March 15, 1989. 

Hughes, J., Iezzoni, L., Daley, J., Greenberg, L.:  “How Severity Measures Rate 
Hospitalized Patients.”  Journal of General Internal Medicine.  1996, 5(11):303-
311. 

Iezzoni, L.I.:  “Measuring the Severity of Illness and Case Mix.”  Providing 
Quality Care:  The Challenge to Clinicians.”  American College of Physicians, 
[Eds.: N. Goldfield and D. Nash].  1989. 

Iezzoni, L.:  "The Risks of Risk Adjustment." The Journal of the American 
Medical Association. 1997, 278(19)1600-1607. 

Iezzoni, L.I.:  “Using Administrative Diagnostic Data to Assess the Quality of 
Hospital Care.  The Pitfalls and Potential of ICD-9-CM.”  International Journal 
of Technology Assessments in Health Care.  1990, 6:373-81. 

Iezzoni, L.I.:  “Using Severity Information for Quality Assessment: A Review of 
Three Cases by Five Severity Measures.”  Quarterly Review Bulletin.  1989, 
15(12):376-82. 

Iezzoni, L.I., et. al.:  “Illness Severity and Costs of Admissions at Teaching and 
Nonteaching Hospitals.”  Report to HCFA, under agreement No. 15-C-98835/1-
02, Boston University Medical Center, Health Care Research Unit. 

 - 20 - 



Iezzoni, L.I., Ash, A. and Moskowitz, M.A.:  “MedisGroups: A Clinical and 
Analytical Assessment.”  Report to HCFA under agreement No. 18-C-98526/1-
03, 1987. 

Iezzoni, L., Ash, A., Shwartz, M., Daley, J., Hughes, J., Mackiernan, Y.:  
“Predicting Who Dies Depends on How Severity Is Measured: Implications for 
Evaluating Patient Outcomes.”  Annals of Internal Medicine.  1995, 123(10):763-
770. 

Iezzoni, L, Swartz, M., Ash, A., Mackiernan, Y.:  “Using Severity Measures to 
Predict the Likelihood of Death for Pneumonia Inpatients.”  Journal of General 
Internal Medicine.  1996, 1(11):23-31. 

Jencks, S.F. and Dobson, A.:  “Refining Case-Mix Adjustment: The Research 
Evidence.”  The New England Journal of Medicine.  1987, 317(11). 

Jencks, S.F., et.al.:  “Case Mix Measurement and Assessing Quality of Hospital 
Care.”  Health Care Financing Review.  1987, (annual suppl.):39-48. 

Kaga, K. and Gonnella, J.S.:  “Disease Staging.”  Japanese Journal of Nursing 
Education.  1990, 31:595-98. 

Katz, J.D., et.al.:  “A Simple Severity of Disease Index for Systemic Lupus 
Erythematosus.”  Lupus.  1993, 2(2):119-23. 

Kelly, J., Ball, J. and Turner, B.J.:  “Duration and Costs of AIDS 
Hospitalizations in New York: Variations by Patient Severity of Illness and 
Hospital Type.”  Medical Care.  1989, 27(12):1085-98. 

Lichtig, L.K., Knauf, R.A., Parrott, R.H. and Muldoon, J.:  “Refining DRGs: The 
Example of Children’s Diagnosis-Related Groups.”  Medical Care.. 1989, 
27(5):491-506. 

Louis, D.Z.:  “Valutazione della Qualità Dell’assistenza e Gravità della 
Malattia.”  Press DRG, Periodico Regionale.  1991, 1:3-5. 

Louis, D.Z. and Gonnella, J.S.:  “Disease Staging: Applications for Utilization 
Review and Quality Assurance.”  Quality Assurance and Utilization Review.  
1986, 1(1):13-18. 

Louis, D.Z. and Gonnella, J.S.:  “Evaluation of Health Care Programs Using 
Disease Staging.”  Proceedings of the 4th International Conference for System 
Science in Health Care.  1988, 139:383-86. 

Louis, D.Z., Gonnella, J.S. and Zeleznik, C.:  “An Approach to the Prevention of 
Late Hospital Admissions.”  In: Stemming the Rising Costs of Medical Care: 
Answers and Antidotes.  W.K. Kellogg Foundation.  Battle Creek, MI.  1988:147-
57. 

Louis D., Taroni, F, Yuen, E., Umesato, Y., Gonnella, J.: “Patterns of Hospital 
Care and Physician Perspectives from an Italian, Japanese, and USA Hospital.”  
American College of Medical Quality.  1996:123-132. 

Lundberg, G.D., Iverson, C. and Radulescu G.:  “Now Read This: The SI Units 
Are Here.”  Journal of the American Medical Association.  1986, 255(17):2329-
2539. 

 - 21 - 



Markson, L.E., Nash, D.B., Louis, D.Z. and Gonnella, J.S.:  “Clinical Outcomes 
Management and Disease Staging.”  Evaluation & The Health Professions.  
1991, 14(2):201-27. 

McKee, M., Petticrew, M.:  “Disease Staging--A Case-Mix System for 
Purchasers?”  Journal Public Health Med.  1993, 15(1):25-36. 

McMahon, L.F. and Newbold, R.:  “Variation in Resource Use Within 
Diagnosis-related Groups: The Effect of Severity of Illness and Physician 
Practice.”  Medical Care.  1986, 24(5):388-97. 

Morris, C.N.:  “Parametric Empirical Bayes Inference: Theory and 
Applications.”  Journal of the American Statistical Association.  1983, 
78(381):47-65. 

Moynihan, C.:  “Quantifying Quality.”  In: Perspectives on Quality in American 
Healthcare.  [Ed.: E. Hughes]  McGraw-Hill, Washington, DC.  1988. 

Muelder, K., Nourou, A.:  “Buruli ulcer in Benin”  The Lancet.  1990, 
336(8723):1109-11.  Comment in The Lancet.  1990, 336(8728):1440 and 1991, 
337(8733):124. 

Naessens, J.M., et.al.:  “Contribution of a Measure of Disease Complexity 
(COMPLEX) to Prediction of Outcome and Charges Among Hospitalized 
Patients.”  Mayo Clinic Procedures.  1992, 67(12):1140-9. 

Nash, D.B., Louis, D.Z. and Gonnella, J.S.:  “Improved Practice Profiles Called 
Key to Better Care.”  Quality Assurance News & Views.  1990, 2:1&4. 

Ohtani, T., et.al.:  “Carcinoma of the Gallbladder: CT Evaluation of Lymphatic 
Spread.”  Radiology.  1993, 189(3):875-80. 

Perry, P.A.:  “Severity Analysis Software Refines Hospital Cost Data.”  Health 
Care Strategic Management.  August 1989. 

Pisicano, N.J., Veloski, J.J., Brucker, P.C. and Gonnella J.S.:  “Classifying the 
Content of Board Certification Examinations.”  Academic Medicine.  1989, 
64:149-54. 

----- “Q-Stage:  A Severity of Illness Analysis System.”  QA Section Connection.  
1988, 6(2). 

----- The Quality Measurement and Management Project:  “The Hospital 
Administrator’s Guide to Severity Measurement Systems.”  The Hospital 
Research and Educational Trust of the American Hospital Association, Chicago.  
1989. 

Rosko, M.D.:  “DRGs and Severity of Illness Measures: An Analysis of Patient 
Classification Systems.”  Journal of Medical Systems.  1988, 12(4):257-74. 

----- “The Staging Project, Timeliness of Hospital Admission.”  Final Report to 
the W.K. Kellogg Foundation, Center for Research in Medical Education and 
Health Care, Jefferson Medical College, Philadelphia, PA.  1987. 

Stitt, F.W., et.al.:  “Automated Severity Classification of AIDS Hospitalizations.”  
Medical Decision Making.  1991, 11(4 Suppl):S41-5. 

SysteMetrics, Inc.:  “Disease Staging: A Clinically Based Approach to 
Measurement of Disease Severity.”  Vol. 5: Reabstracting Study for Contract 

 - 22 - 



233-78-3001, submitted to National Center for Health Services Research, 
Rockville, MD.  1984. 

Taroni, F., Louis, D.Z., Yuen, E.J., Anemonia, A. and Zappi, A.:  “Timeliness of 
Hospital Admission.”  Proceedings 7th International Patient Classification 
System/Europe Working Conference.  1991:19-21. 

Taroni, F., Louis, D.Z., Yuen, E.J., Anemonia, A. and Zappi, A.  “La Valutazione 
della Tempestività dei Ricoveri: Uno Strumento per La Gestione del Case-Mix 
Ospedaliero.”  Press DRG, Periodico Regionale.  1991, 2:3-6. 

Taroni, F., Louis, D.Z. and Yuen, E.J.:  “An Analysis of Health Services Using 
Disease Staging: A Pilot Study in the Emilia-Romagna Region of Italy.”  Journal 
of Management in Medicine.  1992, 6:53-66. 

Taroni, F., Louis, D.Z. and Yuen, E.J.:  “Outcomes Management: The Italian 
Case-Mix Project.”  In: Diagnosis Related Groups in Europe: Uses and 
Prospectives.  [Eds.: M. Casas and Wiley]  New York, NY: Springer-Verlag.  
1993:97-108. 

Thomas, J.W.:  “Severity Measurement and Quality Control.”  Proceedings of a 
Conference on Pursuing Quality Data.  National Association of Health Data 
Organizations, Washington, DC.  1987. 

Thomas, J.W., Ashcraft, M.L.F. and Zimmerman, J.:  “An Evaluation of 
Alternative Severity of Illness Measures for Use by University Hospitals.”  Dept. 
of Health Services Management and Policy, University of Michigan.  1986. 

Thomas, J.W. and Ashcraft, M.L.F,:  “Measuring Severity of Illness: A 
Comparison of Interrater Reliability Among Severity Methodologies.”  Inquiry.  
1989, 26(4):483-92. 

Thomas, J.W. and Ashcraft, M.L.F.:  “Measuring Severity of Illness: Six Severity 
Systems and Their Ability to Explain Cost Variations.”  Inquiry.  1991, 28(1):39-
55. 

Thomas, J.W. and Longo, D.R.:  “Application of Severity Measurement Systems 
for Hospital Quality Management.”  Hospital and Health Services 
Administration.  Summer 1990, 35:2. 

Tkaczewski, W., et.al.:  “Leczenie kaptoprylem--2-letni okres obserwacji.”  Pol 
Tyg Lek.  1993, 48(14-15):318-20. 

Turner, B.J. and Ball, J.K.:  “AIDS Severity of Illness Classifications.”  In: New 
Perspectives of HIV Related Illnesses: Progress in Health Services Research.  
[Ed.: W.N. Le Vee]  National Center for Health Services Research, Rockville, 
MD.  1989. 

Turner, B.J., Kelly, J.V. and Ball, J.K.:  “A Severity Classification for AIDS 
Hospitalizations.”  Medical Care.  1989, 27(4):423-37. 

Umesato, Y., Louis, D.Z., Yuen, E.J., Taroni, F. and Migliori, M.:  “Variation in 
Patient Mix and Patterns of Care: A Study at 3 Teaching Hospitals in Italy, 
Japan, and the USA.”  Japan Journal of Medical Informatics.  1993. 

Weingarten, S., et.al.:  “Do older internists use more hospital resources than 
younger internists for patients hospitalized with chest pain? A study of patients 

 - 23 - 



hospitalized in the coronary care and intermediate care units.”  Critical Care 
Medicine.  1992, 20(6):762-7. 

 
 

 - 24 - 


	Disease Staging
	DISEASE STAGING CLINICAL CRITERIA
	Disease Staging Criteria
	Diagnostic Findings
	Applications of Disease Staging
	Timing of Hospitalization 5-8
	Case-Mix Classification for Analysis of Resource Utilization
	Quality of Care Assessment 5, 20-30
	Clinical Trials 29
	Professional Staffing and Facility Planning in Health Care I
	Specialty Board Certification and Clinical Privileges 32-34
	Medical Education 35, 36, 37
	References



	DISEASE STAGING CODED STAGING CRITERIA
	THE DISEASE STAGING SOFTWARE
	PATIENT LEVEL SEVERITY METHODOLOGY
	Resource Scales
	Total Resource Demand Scale RDSCALE
	Within DRG Resource Demand Scale - DRGSACLE
	Length Of Stay Scale - LOSSCALE
	LOS and Charge Levels
	Mortality Scale
	Mortality Levels

	SELECTED DISEASE STAGING BIBLIOGRAPHY


